Sir, Paradoxical worsening with superior ophthalmic vein thrombosis after gamma knife radiosurgery for dural arteriovenous fistula of cavernous sinus: a case report suggesting the mechanism of the phenomenon Stereotactic gamma knife radiosurgery is proposed as a safe, less-invasive and effective treatment for low-flow dural arteriovenous fistula of cavernous sinus (DAVFCS) . 1 With the integration of the stereotactic angiographic and magnetic resonance (MR) imaging results during radiation dose planning, gamma knife radiosurgery imposes minimal damage to the adjacent vital structures. 2 Progressive occlusion of the fistula may impose less haemodynamic impact to the cerebral vascular network compared to endovascular treatment. We report a case of paradoxical worsening of symptoms and signs with superior ophthalmic vein (SOV) thrombosis and central retinal vein occlusion (CRVO) after gamma knife radiosurgery before complete obliteration of the fistula. The MR images depict the mechanism of this phenomenon.
Case report
A 37-year-old women was diagnosed with DAVFCS and received gamma knife radiosurgery in the other hospital. Angiographic examination showed a left sidetype B DAVFCS, 3 which was drained into the anterior and inferior compartment of the left cavernous sinus and subsequently into the left SOV (Figure 1 ). At 1 month after gamma knife radiosurgery, she developed increasing proptosis and vision deterioration in her left eye and was referred to our department.
The best-corrected visual acuity was 6/5 in the right eye and 6/10 in the left eye. Fundus examination and fluorescence angiography disclosed CRVO in the left eye. MR examination revealed a prominent left side cavernous sinus and absence of flow void phenomenon in the left SOV (Figure 2 ). The abnormal flow void signal at the anterior portion of the left cavernous sinus before treatment was replaced by soft tissue signal, indicating thrombus formation at this portion (Figure 3a and b) . Doppler ultrasonography revealed no flow in the engorged left SOV. The cerebral angiography showed subtotal obliteration of the fistula.
Proptosis of the left eye improved within 1 month and vision recovered to 6/6. MR angiography examination showed complete obliteration of the fistula. Doppler ultrasonography performed 2 years later showed no flow in the left SOV.
Comment
Acute SOV thrombosis with CRVO is a rare event after gamma knife radiosurgery. Chiou et al.
4 observed normalization of the reverse pulsatile flow in SOV at months after gamma knife radiosurgery of DAVFCS, indicating a gradual change of haemodynamics. Previous report showed a closure time of 6-15 months for the complete obliteration of the fistula after radiosurgry.
2 It seems that this early thrombotic episode in our patient is unusual in the treatment course of gamma knife radiosurgery of DAVFCS.
SOV thrombosis had been observed by MRI in patients with paradoxical worsening of symptoms and signs before the onset of clinical improvement.
5 It has been postulated that the clinical improvement may be due to the extension of the thrombus from SOV to occlude the dural-cavernous shunts, followed by the development of collateral vascular channels. There has been no concrete evidence to support this mechanism. As for our patient, the concurrent thrombus formation in the SOV and in the anterior cavernous sinus provides evidence for the aforementioned hypothesis of thrombus extension, and depicts the mechanism of paradoxical worsening of symptoms and signs before clinical improvement.
In conclusion, SOV thrombosis with paradoxical worsening of symptoms and signs may also occur in DAVFCS after receiving gamma knife radiosurgery. The thrombus formation of the anterior cavernous sinus in our case lends support to the mechanism of the phenomenon that clinical improvement may ensue after SOV thrombosis in DAVFCS. Sir, Pseudophakic bullous keratopathy in a case of corneal birth trauma
Corneal oedema and bullous keratopathy are known complications of cataract surgery and can occur following an uncomplicated procedure. 1 Various predisposing factors for pseudophakic bullous keratopathy include pre-existing corneal endothelial disease such as Fuchs dystrophy 1 and use of anterior chamber and iris-supported lenses.
2 Birth trauma to the cornea is known to cause a decrease in the density of endothelial cells.
3 This may cause corneal oedema at birth or at any later stage.
3 However, we are not aware of any reported cases of corneal oedema following cataract surgery in such eyes. We recently had a patient with a peripheral Descemets membrane rupture due to birth trauma who developed pseudophakic bullous keratopathy following uncomplicated phacoemulsification.
Case report
A 76-year-old male patient presented with diminution of vision in the right eye due to progressive cataract. His best-corrected visual acuity was 6/12 in the right eye and 6/9 in the left eye. Preoperative assessment revealed a right corneal curvilinear opacity, 2 mm from the periphery, at the level of the Descemets membrane and endothelium (Figure 1 ). There was no other abnormality in either eye. Retrospectively, birth history revealed a forceps-assisted delivery. There was no depression on the contra lateral occipital region, a sign that may be present in patients having corneal birth trauma.
3 Uncomplicated phacoemulsification through a superiorly placed clear corneal incision with in-the-bag implantation of an acrylic lens was performed. The total ultrasound time was 71.03 s and the average ultrasound power used was 8%. Significant corneal oedema was noted on the first post-operative day and the best-corrected visual acuity was 6/36. A week later the cornea developed some bullae. On the last postoperative visit, 5 months after the surgery, the best-corrected visual acuity was 6/12, with some improvement in the corneal condition. Specular microscopy of the fellow eye revealed normal endothelial cell count and morphology. The corneal oedema made it impossible to perform specular microscopy of the affected eye.
Comment
Our patient had an unusual corneal pathology, clinically suggestive of the Descemets membrane rupture. In the absence of any other corneal findings, the history of 
